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&fS*> 12^;-V^t300nmT-Jb'9, 30 m.m^<^t'^^ f- 
^y^e^^t/t U ^ VVl/ 2 . 5 V-i L 7 0 SM% . S 

[11*113] 1^V^L2 1 . 5fii%iO^^^>^Jt 
S i OgS^Sr-^^L. 1 2^V^L3 0 0 nmcOT^S 

y';kSr0. 0 5^\-^L2 2mR%co^J'~-^<ti> — z>coM 
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[00 10] 

mm^^mS] "copper CMP: A Qu 
estion of Tradeoffs", Pete 
r Singer, Semiconductor In 
ternational, Verlag Cahner 
s. May 2000, pp73-84) 

[0011] 

UmWfyiMA ] Peter Van Zant,4 



t h e d. , Mc Gr aw-H i 1 1 , 2 0 0 0 , p 
p. 3 6 3-3 7 6S.t>'pp. 3 8 9-39 1 
[0012] 

mm'f^mS'i R. K. Iler,"The Ch 
emistryof Silica", John Wi 
ley & Sons, pp. 4 1 0-4 1 1 
[0013] 

[|^1trF3tiJ:6] H.G. Muller Collo 
id Polym. Sci 267; 1989. pp. 

1113-111 6^»#:^iiiss (I c) t±mmH 

[0014] I c<Dffunt^<^mmi<±m^(^mmwm 
[0015] L*^L^*^^>. mwLifimmthiiz^'ox . 

m.^H^-Lfzm\.zm^mm L^^mnmhtpv^i^^z , 

^<^mm^H-M. aS^^^^^t, >Iii{d:«SDO. 6 

tvf ^ nmmmm^zmWi^fx.h^^h'kmm-th. m\ 
y y yz>y -i ^mmmzii\-^xm^xm\ ■''mmm%m. 

(DOF, if'}tmh.^Kh. L:^)^L^*i'<^. 

[0016] zcr)m&^m-ik-t^fzMz. ^t^mmmm 
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v^mmm (sriex^u-) ^m^^x'^hfth. mmx^ 
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[0018] '>xy>-{i^[HlK;&-'ffM^^xSi^y 3>' 

[0019] #tC^flsJi3&^M-^^SW*S|iitC*5V^T 
[0020] Zcr>mm:^yU -<n^^'knmr:>nhcr>i,z 

coa^-mzmth ^m^-^tj . z o-mMmi-'^-mzn 

(WIWNU) . M!^'^3LJ\~b'^3LJ\~(rM<^^^— 

tt (WTWNU) . t£t:>mzmLmm<^xmmxh 
[0021] mwMm ( I c ) iwmthffAz. c u y 

'7i^y^ (damascene process) i:L 

xumThi>^mifimizhmLxmm^rLX^-^^ {-r^j: 

~thfzi^i,z., cnm>^zmm:^v')-i<zi.h\f^mwMm 

^^Lfzcums.mmiimmi^'p^zm.ib&tfi^. 
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ti^iz^ ^mmx^ v-^mm-ri . c u ^zM^^mmm 
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[0025] -y')f}Vivm-\t%<rmm^n^-m~thm 

^fmihhv^mmm<n. ±hvmAm-mF^x-h 
zoym.^\m^m.x:M . ^L-x^o)^m.t%M& 

t>^t:>^-th S i OaS^OffiSJ: 0 ^/h^U, t^o 

u I -5 ti $ fi ^ ^> ^ V ^w^x 5 y - a:>mmzn 
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[0028] 
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ttili^m^t-^'mcom.^^t'^izj: DeSSix=5r(m{f 
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viLxim^ii. ^Lx^mRv^^m/mmi^mm.iim 
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mm^&t 2 0:1 S>.S.l4±^ixU±(7J#S : ^^'y T 
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[0030] 
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fS.^ivi,Zbt^^lii^fifz. 
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tl. ^^C0^mi&:fyn 2^V^t3 0 0 nmSOS i O2 
%b. 'J'-t/:<bh — ^coK^tMO. 05^v^L22M; 
[0032] 

[0033] V ^ o mmawmxfmmmm 

fi#-r-&. ^m%mwcn>mit. silk" (dow c 

hemical Company) , jK'J-^SK, 7v 

'J 5 h\ r ^ y vmrnm. ^ u ri» -/i^x 

«ii«#:(i:±S«JtJj!c4]- hL-XMUi. S i O 2 5 X 

n-ti>\m.m<^^mMnx.\i. fsg, psg, bsg* 

TtJiB P SGT'S) 0 . ^ iXii S G{i:Xb°y:t>^;^f'7X 

>• (HSQ. MSQ) y&isM-^sti, mwm.{zm\-^m 

a. TaSi. TaN, TaSiN, Ti, TiN.W 

ws i N. Si c. i^'j-=tymmm. 
[0034] ^wmzMm<nmfm^z^\'-^xmm^fih 

VMt . 3 n K U ^ ;K7)7j<t£<^K'l4® 

■I. . if 3i^r^«iOi?iJ{iA U B, Fe. Ti, Zr. G 
a. MnAX/y ttil±l uX'hi>. ^wn>,ziiK\t . T 

NO3-. C l-t3t(4S042--C^S. CH3COO 
[0035] mUl. 3tt$)i.l,'>{±4fl<7)AjR 



-f-:ty^^i^'J:*V'7l'<50pH{i2. 5 t 6tfO^-CS)-|. „ 

3tfS)-g.l/-»{±4faSc^#JRK'fl:!f%, ifeWTr^Msft^*). # 
M:t^i^?lcfaft. ^««f»tS, ^aSSM^S. 
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[0036] icr);^?-?-:t>-c7)>-U ;^yVt/tC|3iatCiff3i-C 

A«-C-^S-fl:§ilfc^' ij X^yVl.T-lTi^'li:. Sv^TK-f :t 
•TOT'S- ht^hM. -Smb^fthvy^ ^W^-t h fzmz . 

[00 37 ] :*?&0B:rM-5T-ffifflS^Xl>^^^^'U:^y;P 
^(7^:^i'7ty^^Q i 02f4^<7)T±^S^@{i. 1 25r 
(^^L300nm, ^fi L<{i:3 0^l^L2 0 0 nm. flg 
a^T^ttZif* t<{i:3 5>5rV^t9 0 nmT'S)l>. <r<7):5: 

^%X'hh. 

[0038] ^%m\,ztm(r)mmm. -mz^ i 

t2 1. 5M:%. L<{i:3^rv^t 1 5M%^L 
T#tcff* L<{i5^V^t 1 Ofi»%cO;i7^*y^^S 

i OjSr-^^r-rSo 

[ 0 0 3 9 ] *f i tV>®«tC*jV>T«. *%0StCia«c7) 
ffl^!c^Wtff^it-■l>X?-?-^>^J«^y^yV^{i:, 

[0040] -^mR\,zMm<nm^mi. * l < 

211 ( b i mo da 1 ) cr>^~Ycr)%itf-m.^^^^-t^ 
zy^}i}V"iVX-h-^X ^ Z<r)2McO'^~ ¥C'MT'i^^^<^ 
m.±A (d^ofl) mftKltl 0-1 OOnmiOieH 
ft>^B (d60B) *M0-3 0 OnmCOieEllC 
fcD. ^LTa:;«cA+ 1 Onm<ft;^BT'fcS>''J;ifr 

[0041] ^?%mizMm(7ymfRm^x-!0-± L<i±mm 
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Femmm. h 1 03. k i Ost^tJiHc 1 o 
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[0047] mm^zMt u-^mmizti^^xii. :^?imi>z 
iiMc^mfmm. 0.01- 6mm%coTy't^^j>.^ 

[0048] *^BJt|g^c7)fflj£!ttcO P H « 2 . 5 ^> 

6 i -c-coiEHii*! 1 2) ^ . 3j]-^h5^ x-commtm^ L 

<. 3. 5*^ A, 4. 5ST-<7)®H75*^*^T#tC^ft L 

v^,, >r<7)*i)5<;l)<7)pH(i, :i<niy^):^VMzmM'kmia 

[0049] zcr,)^^:ty^^yv ^y')V(7)N a-^m. 

ti. »tL<{i<0. 2M:%c?)Na. mzMtLKit 
<0. 0 5M%, flS*^T!RFt^ffiL<{J<0. OlM 

[00 50] ^jitfovb urywi^r 5 y=5ri:'<50^ 
[00 5 1 ] mzit. ^jx.ts'^'JiyM. ^'Ji>'Kia. T 

SyS. TXJ-^^=^ym. at^'/s 

s . ±mi<zM^hm^mi^mmzimc^Mmmzma 
[ 0 0 5 2 ] .:^^t!g(i^ ttz. i^v^t2i. smmx 

cO;^^;t:x^S i 02^i^^-#^L, 12^rt^t3 0 
0 nmiOTi^^i^Si; 2. 5^\^L6cr)pHC0Ai':^y 

^!Sii^V:^y"fy&0. 0 5^V^L2 2a4%c0^-^r< ^: 

[ 0 0 5 3 ] H2 02 ^m-imt Lxmm-thm^izii. 



^WMizimc^Mfmmm lx . ^m&i/^mxmm 
imms^mm'ti'Mmi.zH^ o,-^m±L<i±mu^ 

m t {f . a^r^ft-^ jx)v^m.m^h^ti,zi.^ mtm 
^xhh. mmmfftX'\M.mi<zm.-^-th:it.. -ttch^. 

Lxiicommj'^'y ¥izm^-t^m.mi>zm^-th:itti^n 

[0054] *%Bj{±. tfz. ^mi^. mm\°\s&Rz/m 

[0055] mmMm(^^m±. l < ii a 1 . r 

ft h commmf/ ± tzimmAmx-t, h . 
[00 56] mmn^ommmt. *f ^ l< as i lk 

yN^ y^xj'ry. ;f°u y;i^^'^^>, t-7o>. y>i-^ 

X^:t^-9->', S i 02;^f 7XS/i{5ii3DBS^'-^y 'y 
TCOS i Oi:^'yXX$yh. 

[00 57] mmnm.x'$>^y'^u rmit. L<{iT 

a, TaSi, TaN, TaSiN. Ti. TiN, W 

WSiN, SiC. i^UrJ VKMtt. U 3 >® 

[00 58] 

mm tfzyo :^y'>i^i:i!Kco:^mxmM ttz-. 2. 25k 

gtfOAl2 (OH)6Cl-2-3H2Ofc0. 560k 

goii^K ( 9 8%m&) ?r 1 8 k gC07Kt^3sJnL/l<. ;^ 
t:, 2 1k gCJ^v-UTi'yVl/Le V a s i 5 0/5 0 
(BayerAG, T%fe-?f57 5 n m , 

5os4%) trmmLfz. pHii3. ax'h-ofz. 

b ) 7 8 n mO^CDiS-^ h U ^ v 'J jjf y" 

mmLf:zi^uAy'f\^ii!/:<7)Xoi,zmmLfz: 2. 25k 

g<7)Al2(OH)BCl •2-3H2Oi:0. 560k 

s<^mm. ( 9 8%?is) iAkscoyMzmuLfz. Ilk 

liZ^ 3 5kgcONa-^a<l O0ppmcOixiJ;i5fy';kL 
e vas i 1^5 0/3 0% (Bay e rAG. W-Wi 
^S7 8nm, Hfl^^iS 0**%) ^J^DLyt. itfO 
Kffi yVPcO p H (i 3 . 8 t-^fe -5 . 
c ) 3 0 n mgQ^ftcOffi-^ MJ A U y^ 

ffifflLfCi^U;^yVl-^^JC<?)J;3tcK3tL5t : 2. 25k 
g<50Al2 (OH)5Cl •2-3H2Oi;0. 560k 
g<Dmm ( 9 8%J««) S:4 k gtOyKt^D t/to 
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tC. 3 5kgc^Na'^fi<l 0 0ppmC7)i^U;^^yVkL 
e va s i IR 1 0 OK/3 0%(BayerAG, ^ 
miL^mi Snm. @*irM3 0Si%) ^rmwLfz. 
Z c^ffittV Vl^iO P H Ji 3 . 7T;^-yrz. 

We s t e c h (^m) Mcommmi PEC 3 7 2M 

mi 



1 tCffiff ^ o C u . T aiRlfS i 02^^I*M#^ 15 0 
mm^X.7\^^mmLfZo PVD iS^fflV^ 

[00 59] 











42 rpm 


30 rpm 




45 rpm 


35ipm 




34,5 kPa (5.0 psi) 


34.5 kPa (5.0 psi) 




13.8 kPa (2.0 psi) 


27.6 kPa (4.0 psi) 




150 ml/ ^3- 


150 mlAnin 




Rode! Politex Regular E. ™^ 


Rode! IC 1400 



[0060] mmm i 



[006 1 ] 1 omR%cr>s i Oit 1 O^mXcOHiO 

to, ^imr<XcO^ -^Xh-ofz ■. 3 O Om l tOS 0M% 
COS i 02Sr-^^rt-'e.i^U;^?y>K ? = 1 . 19g/c 
m3 ) L^*^'^> 2 7 0ml o«@7j<tcJ; "^^f^L 

it. J^tC, 4 3 0m 1(50 3 0%iiUSOH 2 OjJWffi (30 
MMXm&c^MiS.. J. T. Baker, VLSIi^V 
£2 



-v) immt (s=i . 1 1 s/cms) . jtff&i 
0 ^mmm Lfz. ^ <7^mmx ^ u -<Dmmi±m i . i § 

/cm3T'S)of^, M»^H2 02C7)?5S{il. 4 1 g/ 
[00 62] 0, 3, 5M^7^m%cr>H202^^^-t 

[00 63] Zcrmm:^=7 iJ-^^jat/cfS:, SJf.^A-^ 

;<-^-K<7mimv^x. i^o'>xy^-^^l:■^i^cf^sL 

[0064] 
[«2] 









Cu : Ta 


Cu : SE^tlfe 


Ta 1 ilft!«l 


















Cu 


Ta 










0 


24 












3 


3406 


100 


60 


34 


57 


1.7 


5 


5000 


131 


67 


3S 


74 


2.0 


7 


5820 


140 


59 


42 


84 


2.0 


10 


7360 


86 


64 


86 


115 


1.3 



[0065] mmm2 

Zcr,i^V ~X(7)Mmiz}i V (4 , SHttM 1 T^^ti CO i: 
0, 3, 5. 7. lORX/1 5mm%C0HiO2t:^^-t 

-^10 mm%xh tz . ^mitf-m& son mm/ 1 5 

n mCOi^ y VVl^SriEftTffiffl L?t ( L e v a s i 1 R 



1 0 0 S/3 0%S.T/Le va s i 1^2 0 0 3/3 0 
%, Bay e rAG) . 

[00 66] z<7immxy^)~^m^Lfz'ik. mw^^ 

*SS^«3t*i{fS, 
[0067] 
[1^3] 
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78 nm 


30 nm 


IS nm 


0 


264 


208 


164 


3 


1937 


3505 


2104 


5 


2920 


4041 


3811 


7 


3762 


6193 


4365 


10 


4968 


8078 


3926 


15 


8787 


7055 


3418 



[0068] mums 

CuCDtm:r.'y-^yymJS. ( SER.) S: 1 OMRXcom 



[0069] 
[H4] 











H2O2.30Sft% 


v'JiV'A 






nm 






[g] 


[g] 


[£] 


[g] 




0 


0.00 


0.00 


4.76 


15.24 


20 


5 


3 


2.1: 


2.00 


4,76 


13.24 


20 


11 


5 


3.55 


3.33 


4.76 


11.91 


20 


S 


7 


5.0] 


4.67 


4.76 


10.57 


20 


5 


10 


7.24 


6.67 


4.76 


8.37 


20 


2 


14 


10.30 


9.33 


4.76 


5.91 


20 


2 



[0070] :$^^m<D'^Rrmmimcr>m <ox'hh. 

[007 1 ] 1. 2. 5^V^t7 0^m%CO3 0M»% 

iC0:^r^:t>'^^S i Ogfe^dn 2^V->t3 0 0 nm 
<7)^±^&^tf XhO. 05^:V^L22 S»%<7)^J'-^r < 
— :>cr,mitm^^-t^. 2. 5^fV^L6«OpH<50ffl 

[0 0 7 2] 2. ^?§e«7)3«$)I.V^{±4WcO#mffi'fE 
[0 0 7 3] 3. ^cOffl)j!c!f%*n^:V^L2 1 . 5fi*% 

■!> ±fa 1 Rv^' 2 co:'>^ < i; t —:iiztmcMfm^. 

[0074] 4 . ^m^^V-^JtS i Ogft^^^A'^- 
X^^BiOft^Aji^ 10-100 nmcOKHfcJb 



[00 7 5] 5. ::<50^Hg!Hj*^0 . 0 5^rV^t2 2M; 

■g.±iBi 5:t->L4co^j'-^c-< t — ^<>zim<^m.i&m. 

[00 76] 6 . Zcr,m^m^3:>)-C:> 1 5^m%tXC0 

[00 77] 7. ClcDfflBJtW/O . l^V^L6Sa%tO 
-ri.±iBl ^V->L6C0i!'-^r< i: oCIBK<?5fflj5g^?g, 

[0078] 8 . ^mAv^^mxmm^mm'iiDimm-t 

h tz>!b<7^±M 1 ^ L 7 < t 4. ? tIBmcofflfiJS 
[00 79 ] 9 . -IcO^Ry^^^'A 1 , R u . P t . I r . 

sizimcoiim. 
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[0 0 80] 10. ^£OiSfl:#::{)iS I LKT«, 5 
t 0 0 8 1 ] 11. mW[Ellfmt/-7-^ ^'ox^' 



[0 082] 12. I^t-^t2 1. 5fi»%<^;^?^:t>' 
^Jjg;S 1 OaSl^Sr^fl-L. 1 2^rliL3 0 0 nmc7)T 

>'y;if^/;l'^0. 0 5^rl-iL2 2M:%<7)iJ'-^r<i:i>— 



-yj.hy—^2 ^-XJ^a—VlOO- 1 ■ -r->3i-}l-i-J 

F:S?— A(##) 3C058 AA07 AC04 CBOl CB03 DA17 



